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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of Applicant's claim for foreign priority to Japanese Patent Application 
Nos. 2002-312645 (filed October 28, 2002), 2002-315501 (filed on October 30, 2002), and 2002-315801 
(filed on October 30, 2002), under 35 U.S.C. 1 19(a)-(d). A certified copy of those applications has been 
received. 

Specification 

2. Applicant is reminded of the proper language and format for an absnact of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a separate 
sheet within the range of 50 to 150 words. It is important that the abstract not exceed 150 words in length 
since the space provided for the abstract on the computer tape used by the printer is limited. The abstract 
should describe the disclosure sufficiently to assist readers in deciding whether there is a need for 
consulting the full patent text for details. 

3. The disclosure is objected to because of the following informalities: The disclosure refers to the 
differential pressure in the units of "mmaq". It appears that this should be — mmAq— . 

Appropriate correction is required. 

Claim Objections 

4. Claims 1, 4 and 5 are objected to because of the following informalities: 

• Claim 1 recites "in proton conductive passage". It appears that this should be — a proton 
conductive passage — . 

• Claims 1, 4 and 5 recite "mmaq". It appears that this should be — mmAq — . 

• Claim 5 recites "polymer electrolyte" and ". . . contains void forming agent, . . .". It appears that this 
should be - a polymer electrolyte - and -. . . contains a void forming agent, . . .-, respectively. 
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Appropriate correction is required. 

Claim Rejections - 35 USC§ 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

7. Claim 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Haridoss et al.. 
U.S. Patent No. 6,821,661 in view of Fukuda et al. U.S. Patent Application Publication No. 
2002/0064699 and Kaiser et al., U.S. Patent Application Publication No. 2002/0068213. 

Regarding claim 1, Haridoss teaches a membrane electrode assembly [602] for a polymer 
electrolyte fuel cell (Abstract; Fig, 6), comprising: 

• a polymer electrolyte membrane (1:56-58; 7:52-53); and 

• an anode and a cathode each having a catalytic layer and a diffusion layer [604,606] 
(Abstract; 1:56-58; Fig. 6), 

the anode diffusion layer [604] further comprising: 

• a carbon-based material (3:32-33, 4:48-49); and 

• a water holding layer thereon (4:49-54; 7:45-47). 
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However, Haridoss does not expressly teach that a water holding layer thereon containing water 
holding material for 5 to 20 wt % of total weight of an electron conductive material and the water holding 
material, or carbon particles having water absorption amount at saturated water vapor pressure at 60 °C of 
not less than 150 cc/g; the water absorption ratio of the anode diffusion layer at 60 °C is in a range of 40 
to 85%; a differential pressure measured by the differential pressure measuring method is in a range of 60 
to 120 mmAq; or, a ratio of quantity of electric charge of catalytic material of the cathode catalytic layer 
existing in a proton conductive passage from the polymer electrolyte membrane measured by a cyclic 
voltammetric method is not less than 15% of the quantity of electric charge of all the catalytic material 
existing in the cathode catalytic layer. 

As to a water holding layer thereon containing water holding material for 5 to 20 wt % of total 
weight of an electron conductive material and the water holding material, or carbon particles having water 
absorption amount at saturated water vapor pressure at 60 °C of not less than 150 cc/g, Fukuda teaches 
that carbon black particles in a fuel electrode of a solid polymer fuel cell has a hydrophilic property such 
that an amount of water adsorbed under a saturated steam pressure at 60 °C is equal to or larger than 150 
cc/g (para. 13). 

Thus, it would have been obvious to one of ordinaiy skill in the art at the time of the invention to 
use the water holding material of Fukuda in the water holding layer of Haridoss to ensure the proton 
conductivity of the electrolyte membrane by maintaining it in a wet state via retaining water in the anode 
side of the fuel cell (see Fukuda, para. 6, 1 8). 

As to the water absorption ratio of the anode diffusion layer at 60 °C is in a range of 40 to 85%, 
Applicant states that, if the anode diffusion layer has a water holding layer containing carbon particles 
having water absorption amount at saturated water vapor pressure at 60 °C of not less than 150 cc/g, the 
water absorption ratio of the anode diffusion layer at 60 °C is in a range of 40 to 85% in Paragraph 1 1 of 
its disclosure. 
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Therefore, one of ordinary skill in the art would appreciate that the anode diffusion layer of 
Haridoss, as modified by Fukuda, would be capable of absorbing water, in the manner recited by the 
language of claim, due the nature of the water-holding material being such that such the amount of water 
adsorbed under a saturated steam pressure at 60 °C is equal to or larger than 150 cc/g. 

As to a differential pressure measured by the differential pressure measuring method is in a range 
of 60 to 120 mmAq, this limitation has been considered, and construed as a functional limitation that adds 
no additional structure to the diffusion layer claimed. See MPEP 2 1 44. 

However, Haridoss also teaches the polymer electrolyte fuel cell fuel cell has an anode 
differential pressure less than 1 psig (4:61-63). 

It has been held that obviousness exists where the claimed ranges overlap or lie inside ranges 
disclosed by the prior art (e.g., In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976); In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990)). See MPEP 2144.05 (I). Thus, one of 
ordinary skill in the art would have found it obvious that the polymer electrolyte fuel cell of Haridoss can 
be operated in a manner in which its anode diffusion layer would exhibit a differential pressure of that 
recited by the functional language of the claim (see Haridoss, 5:65-6:4). 

As to a ratio of quantity of electric charge of catalytic material of the cathode catalytic layer 
existing in a proton conductive passage from the polymer electrolyte membrane measured by a cyclic 
voltammetric method is not less than 15% of the quantity of electric charge of all the catalytic material 
existing in the cathode catalytic layer, Applicant has stated that the appropriate degree of adhesion 
between the polymer electrolyte membrane and the anode catalytic layer is expressed by a measured 
value obtained via the cyclic voltammetric method in Paragraph 22 of its disclosure. 

Kaiser teaches that a base application of an electrocatalyst layer, through the decal method, can 
be used to maintain a strong ionomer contact and mechanical adhesion between the catalyst layer and the 
ionomer electrolyte or membrane of a fuel cell (Abstract; para. 23). 



Application/Control Number: 10/532,963 Page 6 

Art Unit: 4132 

It has been held that, where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation (e.g., In re Alter, 220 
F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955)). See MPEP 2144.05 (II). 

Therefore, one of ordinary skill in the art would have found it obvious to obtain the ratio of 
quantity of electric charge of catalytic material as recited the claim by sufficiently adhering the catalytic 
material of Haridoss to its diffusion layer using the method taught by Kaiser because it is known in the art 
as a way to produce a strong bond between the catalyst layer and the polymer membrane of a membrane 
electrode assembly. 

Regarding claim 4, the limitations recited in this claim have been addressed above with respect to 
claim 1 except a carbon-material having a contact angle with water of not more than 90° by performing a 
hydrophilic treatment; and, a penetration resistance measured by a penetration resistance method is not 
more than 5 mQ. 

As to the carbon-material having a contact angle with water of not more than 90° by performing a 
hydrophilic treatment, Haridoss, discussed above, teaches an anode gas diffusion layer, formed by either 
impregnating a carbon paper with a hydrophilic material or placing a layer of that material on the paper, 
has with a contact angle with water less than 100° (Abstract; 7:38-40, 7:45-56). 

Since it has been held that obviousness exists where the claimed ranges overlap or lie inside 
ranges disclosed by the prior art (see MPEP 2144.05 (I)), it would have been obvious to one of ordinary 
skill in the art at the time of the invention to use a carbon-material with a contact angle as taught by 
Haridoss, as modified by Fukuda, to produce an anode diffusion layer that promotes water transfer 
through a fuel cell (see Haridoss, 4:21-23). 

As to a penetration resistance measured by a penetration resistance method is not more than 5 
mQ, Applicant has stated that electrode assembles "in which water absorption amount of carbon particles, 
water absorption ratio of the anode diffusion layer, differential pressure, and adhesion ratio are within the 
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range of the present invention, have penetration resistance of not more than mD" in Paragraph 85 of its 
disclosure. 

Thus, one would appreciate that the membrane electrode assembly of Haridoss, as modified by 
Fukuda and Kaiser, is capable of a penetration resistance as recited in claim 4 because each of the 
characteristics of required of the electrode assembly have been addressed here and above with respect to 
claim 1. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Haridoss et al., Fukuda et 
al.. Kaiser et al. as applied to claim 1 above, further in view of Tosco et al.. U.S. Patent No. 6.280.871. 
and Taniguchi et al.. U.S. Patent No. 6.083.638. 

Haridoss, Fukuda and Kaiser are applied and incorporated herein for the reasons above. 

Regarding claim 2, Haridoss teaches that the anode diffusion layer [604] (Fig. 6) comprising a 
carbon-based material (3:32-33, 4:48-49). Fukuda teaches a layer thereon having carbon particles, a 
polymer electrolyte, and water holding material (para. 13). 

However, Haridoss, Fukuda, and Kaiser do not expressly teach one layer thereon having carbon 
particles and fluorine resin; or, a second layer thereon including a void forming agent. 

As to one layer thereon having carbon particles and fluorine resin, Tosco teaches a double- 
layered electrodes with a highly hydrophobic carbon support layer coupled to a lesser hydrophobic layer 
(also known as the active layer) containing catalyzed carbon and suitable binders (1:18-23). Water- 
repellent structures of the diffusion layer are generally achieved by coating the surface of some carbon 
particles with a hydrophobic material, such as polytetrafluoroethylene (e.g., Teflon®) (1:65-2:5). 

It would have been obvious to one of ordinary skill in the art at the time of the invention to 
include a layer with carbon and fluorine resin as taught by Tosco in the anode diffusion layer of Haridoss, 
as modified by Fukuda and Kaiser, to provide channels for reactant gas to diffuse through the pores to the 
electro-active layer of an electrode while barring the penetration of electrolyte (see Tosco, 2:24-27). 
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As to a second layer thereon including a void forming agent, Taniguchi teaches a current collector 
40 (i.e., a diffusion layer) for an anode 12 that are made by loading bulking agents into a porous substrate 
of proper strength (3:53-54). 

One of ordinary skill in the art the time of the invention would have found it obvious to include a 
void-forming agent into the a second layer of the anode diffusion layer of Haridoss as taught by 
Taniguchi, because the porosity created allows for reactant gases to pass through the layer while 
supplying water to and humidifying the polymer electrolyte (see Taniguchi, 8:58-67). 
9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Haridoss et al.. Fukuda et 
al.. Kaiser et al. as applied to claim 1 above, further in view of Tosco, U.S. Patent No. 6,280,871. 

Haridoss, Fukuda, Kaiser and Tosco are applied and incorporated herein for the reasons above. 

Regarding claim 3, Haridoss teaches the anode diffusion layer [604] (Fig. 6) comprising a 
carbon-based material (3:32-33, 4:48-49). The reference also teaches a layer thereon including carbon 
particles and a water holding material (7:34-37; 7:46-50). 

However, Haridoss, Fukuda, and Kaiser do not expressly teach that the layer thereon includes a 
fluorine resin. 

Tosco, discussed above, also teaches a common method to make carbon partly hydrophilic (i.e., 
semi-hydrophilic) consists in preparing an alcohol mixture of the carbon powder (with or without 
catalyst) and a hydrophilic fluorinated resin (2:35-38). 

One of ordinary skill in the art at the time of the invention would have found it obvious to include 
the hydrophilic fluorinated resin of Tosco in the layer of Haridoss, as modified by Fukuda and Kaiser, to 
add a hydrophilic characteristic that can assist in efforts to maintain proper humidification of the cell 
while maintaining some of the hydrophobic characteristics of the layer for the reasons discussed above 
with respect to claim 2. 
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10. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Haridoss et al. in view 
of Fukuda et al.. Kaiser et al., Saito, Japan Patent Application Publication No. 10-223233, and Matsubara 
etal.. 2003/0072991. 

Haridoss, Fukuda and Kaiser are applied and incorporated herein for the reasons above. 

Regarding claim 5, Fukuda teaches the catalytic layer comprising at least a catalyst, carbon 
particles supporting the catalyst, and a polymer electrolyte (para. 13). 

The remaining limitations recited in this claim have been addressed above with respect to claim 1, 
2 and 3 except the cathode catalytic layer further contains void forming agent. 

As to this limitation, Saito teaches an electrode for a fuel cell with high in catalyst efficiency by 
providing a catalyst layer, containing carbon fibers together with the catalyst, a water repellent, a solid 
polymer electrolyte on the surface of a porous base body to allow the solid components in the catalyst 
layer to be entangled with the carbon fiber and to prevent the solid components from entering the porous 
base body (Abstract). 

One of ordinary skill in the art the time of the invention would have found it obvious to include a 
void- forming agent (e.g., carbon fiber) as taught by Saito into the cathode catalytic layer of Haridoss, as 
modified by Fukuda, because the porosity created allows for reactant gases to pass through the layer and, 
in turn, supply fuel gas and oxidizing gas uniformly to the entirety of a catalytic layer to improve 
generation efficiency (see Matsubara et al., para. 4). 

Regarding claim 6, the limitations recited in this claim have been addressed above with respect to 
claim 4 except the carbon-based material of the cathode diffusion layer has a contact angle with water of 
not less than 130° by performing a water-repellent treatment. 

As to this limitation, Haridoss teaches the carbon-based material of the cathode diffusion layer 
has a contact angle with water of not less than 130° by performing a water-repellent treatment (3:32-33, 
4:32-35; 7:64-8:4; claim 5). 
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Conclusion 

11. The following prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Dufher et al., U.S. Patent No. 6,024,848, discloses an electrochemical cell including porous 
support plates with a contact bi- layer in intimate contact with the electrode. Each contact bi- 
layer is comprised of a hydrophobic phase including a mixture of carbon black and a 
hydrophobic polymer defining a network of hydrophobic gas passages and each contact bi- 
layer also includes a hydrophilic phase including a mixture of carbon black and a proton 
exchange resin defining a network of hydrophilic liquid passages integrated throughout the 
contact bi-layer. Each porous support plate also includes a porous substrate layer adjacent 
and supporting the contact bi-layer. 
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